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conditions   under   which   energy is   transformable  in   order to render the notion of available energy definite.
The various forms of kinetic and potential energy occurring in phenomena that can be studied by the methods of reversible dynamics, with the exclusion of statistical methods as applied to molecular dynamics are in general to be regarded as wholly available energy.
Under this heading we include those forms of energy occurring in hydrodynamics and elasticity, where the equations of reversible dynamics are applied in conjunction with the methods of the infinitesimal calculus. Such applications involve the conception of differential elements which are large compared with the molecular structure of matter but sufficiently small to define the properties of matter treated in reversible dynamics. The conception of such elements is involved in the definitions of pressure and density "at a point".
While the notion of a differential element is necessarily an artificial \ one and it is not possible a priori to draw a hard and fast line between energy which is and energy which is not available under all circumstances, experience shows that in a large number of physical phenomena the distinction is well marked. It is in such cases that thermodynamical methods become applicable.
^        Energy can   be   transferred   from   one body to another or from one differential   element   of   a   body to   another,   otherwise  than  by the performance of work.   In such cases the energy so transferred is called heat and the quantity of energy so transferred  is called the quantity of heat 1 passing from the one body or element to the other.
Energy communicated to a body in the form of heat is in general partially but not wholly available for conversion into work, the proportion which is available depending on the physical state of the body and the external conditions to which it is subjected. Hence we cannot speak of a system as containing a definite quantity of heat or a definite quantity of work.
^ Passage of heat from one body to another is usually irreversible and therefore accompanied by a loss of available energy. If we define A to be hotter or colder than B according as available energy is lost or gained by the transference of heat from A to J5, it follows that heat can and in general will pass from hotter to colder bodies, but the reverse change can only be effected by combining it with a compensating transformation. When no transference of heat tends in either direction 'the bodies are said to be in thermaKequilibrium.
Carnot's cycle reversed is a compensated reversible transformation by which heat can be continuously taken from a colder and given to a hotter body or vice versa without loss of availability (§ 63). In this case the compensating transformation takes the form of work absorbed or produced.
The ratio of the quantities of heat passing to and from two bodies in a Carnot's cycle is called the absolute temperature-ratio of the bodies, and leads to a definition of absolute temperature which is in accordance with all the ordinary properties of temperature (§ 63).